WORLD ^^^PROPERTV ORGANIZATION 




21 



PCT 

International Bureau """^»ivn ^^Qjpr * Jj\to Ofi* 

INTERNATI ONAL APPLICATION PUBLISHED UNDER THE PATENT CO OPERATE TREATY (PCT) 

International Patent rh«.iR M i: 6 . I I ■ l r ^*; 

(11) International Publication Number: WO 99/02504 

(43) International Publication Date: 21 January 1999 (21-01.99) 



(51) International Patent Classification 6 : 

4i°7/?0 253/ ° 6, A61K 31/53, C07D 403/10, 



Al 



(21) International Application Number: PCT/EP98/04192 

(22) Internationa! Filing Date: 2 July 1998 (02.07.98) 



(30) Priority Data: 
97202117.4 



10 July 1997 (10.07.97) 



EP 



(71) Applicant (for all designated States except US): JANSSEN 

B-2340 Beerse (BE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): FREYNE Eddv Jean 
Edgard [BE/BE]; Janssen Pha^aceutica N V; T^nnou"' 
S^', 8 " 2340 ^ (BE) - BOECKX. Gustaaf, Maria 
L ?T^ ,: D SCn Phannac eutica N.V., Tumhoutseweg 30, 

KKJEi ? CrSe (B S- VAN WAUWE « Pierre, Frans 
f™ 1 ; Janssen Pharmaceutica N.V., Tumhoutseweg 30, 

Prp/p^! f CrSC (B », } - DIELS - Gaston - Stanislas. Marcella 

n nSSCn Pharn,aceu,ica N v - Tumhoutseweg 30, 

B-2340 Beerse (BE). 



(81) designated S£tes: AL AM AT AU. AZ. BA, BB, BG. BR, 

MX NO NZ^L PT. RO, RU. So" ifsSl. 
SL, TJ, TM, TR, TT, UA, UG, US. UZ. VN YU Z\V 
ARIPO patent (GH, GM. KE, LS, MW, SD, SZ,' Uc'zW)' 
Eurasian patent (AM, AZ. BY. KG. KZ. MD, RU TJ TVI ' 
European patent (AT. BE. CH. CY. DE DK ES FI FR 

BJ B c? R rr •r^V MC ' NL " PT ' ^/oTp, pL„t\!£ 
BJ, CF, CG. CI. CM, GA. GN, ML, MR. NE. SN, TD. TG). 

Published 

With international search report. 



(54) Title: 6-AZAURACIL DERIVATIVES AS IL-5 INHIBITORS 



(57) Abstract 



» 3 ) p 



to 



«f f ""f P ^ Se "!. invention is concerned with the use of compounds 
Sn^Z li'i*" AMM L MM ' ,he Practically acceptable addT . 
epresenuT hc 2 " erc ? chemica »y k«n«ic forms thereof wherein p 
represents 0, I, 2 or 3; q represents 0, 1. 2. 3 or 4; R' reDresents 

Si? 8 ? 1, ,^fl ky1, m ° nC> - ° r d^C'^lkyOaminoC^alkyloxv mer 
moTol or^C 5 "^' ^^'M. aryl or C^alkyllubsLte'd wi* 
mono- or di(C,_«alkyl)-aiTnno. C^alkyloxy. aryl or Her R 2 represents 
cyano or a rad.cal of formula -C(=X)-Y-R5; wherein X rep S S 
or S. Y represents O, S. NR* or a direct bond; R5 represents hydrogerr 

^cSkyr^ ^ also be halo or Met: R 3 and R « each indepen . 

C.^alkylsulfinyl. haloC.^alkylsulfonyl atyl cvanc T nUro «^n„ 'if , ^ arbon y | ««y. mercapto, C^alkylthio. C^alkylsulfonvl 
sents phenyl or substituted phenyl; and HeTrewesem an k ^'^alkyOamino or (C^alkylcarbonyDamino- aryl epre- 
treating eosinophil-dependent inflaml" ryXase . TheKnn^ "T^ 1 ™ ° f a medicamenSfu.' or 

comprising them. ' ases - lne mv ention also relates to novel compounds, their preparation and compositions 
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6-AZAURACIL DERIVATIVES AS IL-5 INHIBIT ORS 
The present invention concerns the u<^ nf tt * 

Eosinophil influx, leading ,„ subsequent dssue d js jm 

Prod d ' aS ' hma - a " er6iC di —- inLleuidn 5 (is 

SI"* ^ T lymph °^ - » - induces the different, ationtf 

eosmophds m bone marrow and, primes eostnophils for activation in peripheral bid 

5 ^ ~ on Hence ' the P0SSibiUty thai inhibitors of ^ >~ 

-apeutic ap^ro rT^^^^Sr^ 

' Steroids, which strongly inhibit IL-5 production /„ vitro, have long been used as the 
only drugs with remark efficacy for bronchial asthma and atopic denn ul * 

caL c :r; a e no r senous adverse reacuons such - ^~r<r 

reactions ' '" hUman ^ wWch ■■»» ««* «r » adverse 

US 4,63 1 .278 discloses a-aryl-4-(4,5.dihydro.3,5-dioxo. 1 ,2,4-tria z io-2(3«-vn 
benzeneacetonitriles and II<;4ifiT>An , , . • ^"' y 1 '- 

3.5(2// 4^-diones Th ^ 2 - (SUbstitUted Phenyl)-l,2,4-triazine- 

activhv U ^ anU -P r ° t020al activ ^, in particular, anticoccidial 

prrtl^rLT^ 0 ^* Pr ° Ve t0 bc potent inhibitors of < he 



The present invention is concerned with the use of compounds of formula 
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(I) 



the //-oxides, the pharmaceutical^ acceptable addition salts and the stereochemically 

isomeric forms thereof, wherein : 

P represents an integer being 0, 1 , 2, 3 or 4; 

q represents an integer being 0, 1 , 2, 3, 4 or 5; 

R represents hydrogen, C^alkyl, mono-or di^alkyOaminoQ.salkyloxy, mercapto 
Cl- 6 alkylthio, C 3 . 7 cycloalkyl, aryl or Ci- 6 alkyl substituted with mono-or 
di(Ci- 6 alkyl)amino, Ci- 6 alkyloxy, aryl or Het; 

R represents cyano or a radical of formula -C(=X)-Y-R 5 : wherein 
X represents O or S; 
Y represents O, S, NR 6 or a direct bond; 

R 5 represents hydrogen; Chalky!; C 3 . 7 cy C loalkyl; aryl or Cl . 6 alkyl substituted with 
aryl, hydroxy or Het; and where Y is a direct bond, R 5 may also be halo or Her 

r f presenKh y dr °g en 'C^^^ 

each R independently represents halo, haloC^alkyl, C^alkyl, hydroxy, Ci. 6 alkyloxy 
Ci- 6 alkylcarbonyloxy, mercapto, C,. 6 alkylthio, Ci. 6 alkykulfonyl, Ci. 6 alkylsulfinyl 
haloCi. 6 alkylsulfonyl, aryl, cyano, nitro, ammo, mono- and di(Ci- 6 alkyl)amino or ' 
(C i -6alkylcarbonyI)amino ; 

each R 4 independently represents halo, haloC,. 6 alkyl, C,. 6 alkyl, hydroxy, C^alkyloxy 
Ci- 6 alkylcarbonyloxy, mercapto, Ci. 6 alkylthio, Ci.galkylsulfonyl, Ci. 6 alkylsulfinyl 
haloC,. 6 alkylsulfonyl, aryl, cyano, nitro. amino, mono- and di(Ci. 6 alkyl)ammo or ' 
(C i -6alkylcarbonyl)amino; 

aryl represents phenyl or phenyl substituted wkh one, two or three substituents selected 
trom the group comprising halo, Ci. 6 alkyl, C,. 6 alkyloxy, haloC,_ 6 alkyl, hydroxy 
mercapto, C,. 6 alkylthio, Ci_ 6 alkylsulfonyl, C,. 6 alkylsulfonyloxy, Ci. 6 alkylsulfinyl 
haloC,. 6 alkylsulfonyl, nitro, cyano, amino, mono- and diCd.galkyDamino and 
Ci-6alkylcarbonylamino; and 

Het represent, a heterocycle selected from pyrrolyl, pyrrolinyl, pyrrolidinyl 
irrudazolyl, imidazolinyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl 
tetrahydrofuranyl, thienyl, thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl 
thiazolyl. tluazolinyl, isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl 
pyrazxnyl pyranyl, pyridazinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl. 
dioxanyl. dithianyl. trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl 
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y , 4mnoiyi, isoquinolyl, cmnohnyl, phtalazinyl, quinazolinvl 
di^aUcy.Jaminocarbony,, mono . or di(aryl)ami „ 0 , u ^ c "»« 

a medicament useM fw - n o Ph ,, dePcndent 

The compounds of formuia (I) are deemed „ove,, provided ,hat the a-aryi- 
.5 US^T^r 3 - 5 ;* OX ,°"'- 2 ' 4 " ,riaZ,n - 2(3/0 - y ' )ben ~ tO "" ril « P^'-Hed 

pubufh df^us 3 : ,' 6 ; ™ ubs,i,wed phenyi> - 1 

puonsnea ln US 4,767,760 are excluded therefrom. 



Thus, the invention also concerns novel compounds of formula 



10 



in 



p 




(O 

NH 



the JV-oxides, the pharmaceutically acceptable addition salts and rh, „ u 
isomeric forms thereof, wherein p q pj r* R 3 'TZ " ^ Stereoche ^ally 

of formula (I) provided that the f i'i are 35 defined in the compounds 

R 4 - R* R- p" nt- thaUhe tollowin g conditions apply to the. variables R 3 " R» p* 
R - R . R , R and R m the compounds with general structure • 



** r r' R v_ \ 



R 



4c 





R R JC 

5 a) if R 3 °, r»> are chloro; R 4a is 4-chloro; and R 1 R 3c r-"> anH R « . A 

p.perazmylcarbonyl, methylcarbonyl NH,-C(-S1 „h. , . , " 
b) if R- is ch,oro; R' u is 4-ch,or„ ; a„o ^R^R'^ ^ ^d ^ h ^ 

- other than aminocarbony,. carboy, NH, a-SWM J ^ *" 

/ ooxyi. in H! -C(-S)-, chlorocarbonyl, methylamino. 
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carbonyl, (4-methylcarbonyl- l-piperazinyl)carbonyl, (4-phenylmethyl-l-piperazinyl) 
carbonyl or methyloxycarbonyl; and 
c) if the combination of R 1 , R 3a , R 3b , R 3 ', R 4 *, R 4b and R 4 * is one of the following : 



4-chlorophenyl 
1 -propyl 
1 -butyl 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 



R 3a 


R 3b 


R 3c 


R 4a 


R 4b 


R* 


CI 


H 


H 


H 


4-C1 


H 


CI 


H 


H 


H 


4-C1 


H 


CI 


H 


H 


H 


4-C1 


H 


CI 


H 


H 


H 


4-C1 


H 


H 


H 


H 


H 


4-H 


H 


H 


CI 


H 


H 


4-F 


H 


CF 3 


H 


H 


H 


4-C1 


H 


CI 


H 


H 


3-CF 3 


4-C1 


H 


CI 


CI 


H 


H 


4-C1 


H 


CI 


CH 3 


H 


H 


4-C1 


H 


F 


H 


H 


H 


4-F 


H 


CI 


CH 3 


H 


H 


4-C1 


H 


CI 


H 


H 


H 


4-F 


H 


CI 


H 


H 


H 


4-CH 3 


H 


CI 


CI 


H 


H 


4-F 


H 


CI 


CH 3 


H 


H 


4-F 


H 


CH 3 


CH 3 


H 


H 


4-F 


H 


CH 3 


CH 3 


H 


H 


4-C1 


H 


CI 


CI 


H 


H 


4-C1 


H 


CI 


H 


H 


H 


4-C1 


H 


CI 


H 


H 


2-C1 


4-C1 


H 


CI 


H 


H 


2-C1 


4-C1 


6-C1 


CI 


H 


H 


H 


4-Br 


H 


CI 


CI 


H 


H 


4-Br 


H 


CI 


CI 


H 


H 


4-CH 3 C(=0)0 


H 


CI 


CI 


H 


H 


4-OH 


H 


OH 


H 


H 


H 


4-CI 


H 


CI 


H 


H 


H 


4-CH 3 S 


H 


CI 


CI 


H 


H 


4-CH 3 S 


H 


CH 3 


CH 3 


H 


H 


4-CH 3 S 


H 


CI 


H 


H 


3-CH 3 


4-CH 3 S 


H 


CI 


CI 


H 


3-CH 3 


4-CH 3 S 


H 


CI 


H 


H 


H 


4-CH 3 SO 


H 


CI 


CI 


H 


H 


4-CH 3 SO 


H 


CI 


H 


H 


H 


4-CH 3 S(0) 2 


H 


CI 


CI 


H 


H 


4-CH 3 S(0) 2 


H 
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H 
H 

CH 3 
H 



R 3a 


R 3b 


R 3 " 


R 4a 


R 4b 


CI 


H 


H 


H 


4-SH 


CI 


CI 


H 


H 


4-SH 


CI 


H 


CH 3 


4-C1 


H 


H 


H 


OCH 3 


4-C1 


H 



then R is other than cyano. 



R 



4c 



H 
H 
H 
H 



As used m the foregoing definitions and hereinafter, halo is generic to flu 0ro . chloro 
brorno and 10 do; Cs.cycloalky, IS genenc to cyclopropyl, cyclobutyl, cyclop^ ' 
cyclohexyl and cycloheptyl; C^alkyl defines straight and branched chain saturated 
hydrocarbon radicals having from 1 to 4 carbon atoms such as, for example, methyl 
ethyl propyl, butyl, 1-methylethyl, 2-methylpropyl, 2,2-dimethylethyl and the like- ' 
C,. 6 alkyl ,s meant to include C^alkyl and the higher homologues thereof having 5 or 

Iri^haloC 5 ?■ f H 0r f CX3mpIe ' P£nty1 ' 2 - meth ^butyl. hexyl, 2-methylpentyl and 
Ac hie, halo Cl . 6 alkyl 1S defined as polyhalosubstituted C^alkyl. in particular 
Cl. 6 alkyl substituted with 1 to 6 halogen atoms, more in particular difluoro- or 

trifluoromethyl. 

Ha. is nteant l0 include all the possiWc , someric fonu Qf h£Kro 

m *. deftnmon of He,, for instance, pyrroiy, tncludes 2 ff -pyrroI yl ; ,riazol yl tncludes 

dl^oM? y ^ '; 3 ' 4 ; tna20ly ' : ° Xadia20,yl inctata '■2-3-oxadiazo.y,, 1,2,4-oxa- 

uiazoiyi, 1,2,5-oxadiazo vl and 1 3 4 nvnHi i™u,i. tu^A- i i , , 

- llJ> ^ oxaaiazolyl, thiadiazolyl includes 1 *> 3-thia- 

2^.11i?H h jL dia20 ' yl - U2 - 5 -*"y> '.3.4 thiadtazoiy,; pyran^ includes 
2tf-p>ranyl and Wpyranyl; thiazolopyrtdinyl mcludes th,azolo[5.4-b]p y ridinyl 
ch>azolo[5,4-e)pyridinyl. thiazolor5.4-d]pyridi„vl and .hiazolo[5,4.e]pyridmyl. ' 

oTfo h r u r ( n !r repr r med by Het mav be auached to the ° f *» 

exaTT k I™* Carb0 " " hEEr ° at0m M aPP'°priate. Thus, for . 

exampte, w h e n the heKrocycle u . ^ ^ ^ Mmj 2 . imidazoly| 

^-untdazoiy, and 5 -i m i d azol yI ; when ,t „ lna20l y,. it raay be llA-Lo^ 
l,2,4.t n azo,-3.y,, I.2,4-,nazo,o-y,. U.^nazoM-y, and l^-.riazoi^-yl; when it is 
benzthtazoiyi, it may be 2-benzth.azolyl, 4-benzthiazoly,. 5-benztr.iazolyl 
e-benztaazolyl Md 7-benzth.azoWh when it ts thiazoiopyndiny,, it may be 

toazo o ,4- pyridin-2-vl. thtazolots^-hipyndtn-^y,, ,hiazolor5.4-b] P yridin-5. yl 

^a o o ,4-b pyrid.n-6-yl. ,hiazolo [5 .4-c J py rl d i n.2-y 1 , thiazoiotS.^c P y ri d,n-4-y ' 
duazoo ,4-c]pyn d i„. 5 , vl . lhlazolo[5 , 4 . c ]pyridm . 7 ia20l0[5>4 . d ^ din . * 

*.azo o .4.d )p y ri d,„.4. yl . thiazo,o [ 5.4.d 1 py ri di„- 6 -y,, thiazoio 5.4-d 
^.azoiotS^eJpyHdin^.y,. .HiazoiorM-eJpyridin^-y,. th iazo,o ( 5,4.e pTrtdin-J-y and 
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thiazolo[5,4-e]pyridin-7-yl. 

The pharmaceutical,, acceptable addition salts as mentioned hereinabove are mean, ,„ 
compose the therapeutically acUve non-toxic acid addition sa!, forms which Z 

rrt b o Li7 ula awe to iom - iat,er can c — <- <*— * 

hvdla, T * SUCH aPPr ° PdaK 3CidS * taorgMic =»n, P .e. 
hydrohahc acds. e.g. hydrochloric, hydrobromic and the like; sulfuric acid; nil acid- 

^ 2 h , h ■ yProPan ° ,C - 2 -° XOpr0 P anoi<: ' «hanedioic, propanedioic, butanjioic 
(Z)-2-butenedio,c, (E)-2.but=nedioic, 2-hydroxybu,anedioic, 2,3-dihydroxy- 
butaneaioic 2-hydroxy-l .2. 3 .propa„etrica,boxyhc, methanesulfonic, ethanesulfonic 
™l :T 4 --' h " lb ~^'c, cyclohexanesulfamic, 2-hydroxybenzoic' 

ammo-2-hydroxybenzo.c and the like acids. Conversely the salt form can be 
converted by treatment with alkali into the free base form. 

The compounds of formula (!) containtng acidic protons may be converted into their 

tZTe? aCUVe 7~ m ™ " amme addW ° n SaU f0ms * 
approbate orgamc and morganic bases. Appropriate base salt forms comprise for 

sodtum potassium, magnesium, calcium salts and the like, salts with organic bases 

diol hvd'Z ^ ^ melh5 " D - Sl — • ^n,ino-2- ( hydroxy m e,h y „-,,3-propane- 
dtol, hydrabanune salts.and salts with amino acids such as, for example, arginine 

^L^r™* the sah form can bc " by - - 

The term addition sal, also comprises the hydrates and solvent addttion forms which 
he co m p„ u „ ds of form„,a („ are able to form. Examples of such forms are a . 
hydrates, alcoholates and the like. 

tormula (I) where.n one or several nitrogen atoms are oxidized to the so-called 

foTs IbT C r POUn<i , S ° f f0rmU ' a (I> may a ' SO " iSl in ** — -c forms. Such 
forms although not exphc.Uy indicated tn the above formula are intended to be 

included within the smnp nf tu~ 

UIU1 ine sc ope ot the present invention. 

L h s"b i r s l SlereOChemiCaily iS ° mCr,C f ° rmS " " USed »«^o re defines aU the 
poss.Me stereotsomenc forms ,„ which the compounds of formula (!) can exist. Unless 
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3 CH^ . bs _ ~~ ^ ^ --dance * 

foms in;:: :r:r rr-* 

•scope of the present invention. embraced within the 

5 ."tr;;r; d :;rr:: t term h " corapounds ° f f °™ u,a «>■ * — - 

St e r eoc h e mica „~r^r Ph ~^ °« •*<*» saits, and ^ 

> zz£z£r posi,,on of the r4 subs,taents °- - 




The carbon atom bearing the two phenvl rinss and the R ' d> u 
-ferred herein as the centra, chira' carbon atom ^'""^ 

^ a; Y-R wherein Y is a direct bond and R 5 is Het. 

C^i *JZTZ C £?^Z°^- — C-^io or 

mono-or di(Ci. 6 a]kyl)armno, Ci. 6 alkyloxy or Het. 

^ .n.ere SU „ g 8roup of compounds ^ ^ ^ ^ ^ ^ _ 
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the 6-azauracU moiery is connect to the phenyl ring in the para or meta position 
relative to the centra, chiral carbon atom, particularly in the para posWon P 

s tZ'ZT™^ of compounds are ,hose compounds of fomuJa « « 

wh!re?°R - ^ ° f COmP ° UndS 3re *»« c ° m P°™<" "f fonnula (I) or (T) 

wmTv £ O S h f0mUla ; C( = X »- Y - R5 ^rein R s is hydrogen. C.^y, " ^, 

10 M J ,S °L SOrNR Wh = rctaR ish ^norC,^y 1 oxy ; orRMsaryl,C, s alkyr 

optionally substituted pipcrazinyl, taidazoly ,, or DeB20[hiaz0 , yl * « 

Yet another interesting group of compounds are those compounds of formula (I) or <n 
.5 HetcXr hydr ° 8en ' ary1 ' C " $aBCy1 ' m0n0 " " di(C ' ^'^OC,^, or " ' 

Particular compounds are those compounds of fonnula (I) or (D wherem R> and R< 
each tndependently are halo, haloCalkyl. hydroxy, C,.«alky,, C.alkyioxy, C, .alkyl- 
arbonyloxy or ary,. more ■„ particular, bromo. chloro, fluoro, t rifl _h^ 
20 hydroxy, methoxy. methylcarbonyloxy or phenyl. methyl, 

I, q ,s 0, 1. 2 or 3, more m particular, p and q each independently are 1 or 2. 

15 Preferred compounds are those compounds of formula (I) or <T) wherein q is 1 or 2 and 
one R submenu preferably selected from chloro. fluoro, methyl, hydroxy mloxy 
methylcarbonyloxy and phenyl, is in the 4 position °xy, memoxy. 



30 



35 



2 I nd the C ° mP T dS *" * 0 " C ° mp0Unds ° f f °™" a <» «(D "herein p is , or 
2 and the one or ,„o R substituents, preferably selected from bromo, cMoro methyl 

-hoxy or trifluoromethyl, are in the ortho position relative to the cental chirTdn 

TZZZ2r°"T m those compounds offomula (,) » «•> « - 

or 2 and » y ' S Pafa P ° SWOn re ' atiVe W the *** «*« atom- p is 1 

carbon atom; q ,s 1 or 2 and one R< subs.ituen. ,s chloro ,n the 4 position. 
Particuiariy prefer compounds are those compounds as described hereinabove as 
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more preferred compounds wherein R 2 is cyano or a radical of formula -C(=X) Y R 5 
wherein Y is a direct bond. " 

r en ' ° m be « d -*ed in 

Ub-4,63 1,278 and US-4,767,760. 

In particular, the compounds of formula <T) can be prepared by cyclizing an 

T^ZT™ 1 * and eIiminating the 8roup E from the - «~ 

(R 4 )o ,1,3, 



) 




f^Vv^A"* v>£v*A 



H E i 

0 (ID 

(im 




A suitable way of eliminating group E, which is for exampU a carboxyl group may be 
reacttng tntermediate of formula (in) wilh mercaptoacetic acid or a fuLLL 

denvative thereof. 

^77^ ° f f0m,U ' a alS ° " e PrePared by elimin «^ '»= protective 

group P m the intermediates of formula (IV). . 
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iTeC ma7h 8r ° UP Wh ' Ch " * 'MoxyaUtyloxyalky, 

72 Z hvd h, reaCUnS ' nlemediate ° f f0rmU ' a (IY) W " h * add or - «*"' 
roup P ; " aCld ' aCeUC aC ' d " 2 miXtUrc datively, the protective 

~ such . r° ^ reaCdng " ,memedia ' e ° f fo ™"' ™ * ^a* 

xlp e dlT' ' b0r °" tribr0m ' dC ' in " -vent such as, for 

example, dichloromethanc. 

ITfoZlTTJlT' WhCrCin ^ * ^ "* C °™ bdn. represented 
by formula (I -a), can be prepared by converting the hydroxyl function of an 

intermediate of formula (V) int0 a suitable leaving group W such as, for example a 

Z 3 SU d lf ° nyIOXy ^ ^ SUbS6qUenUy ™* "* leavin Z^W in 
the thus formed intermediate of formula (VI) imo a nurile function. 
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(VI) 




d'-a) 



The compounds of formula (r ) wherein R 1 is hydrogen and R 2 is cyano, said 
compounds being represented by formula (I'-a-l), can be prepared by reacting the 
carbonyl group in the intermediates of formula (VII) with a suitable reagent such as for 

example, l-[(isocyanometh y l)sulfonyl]-4-methylbenzene or a functional derivative ' 
thereof. 



(R 4 ) 



G 




(VII) 




d'-a-l) 



The compounds of formula (I) can be converted into each other following art-known 
procedures of functional group transformation and are described in US 4,767 760 
Some interesting group transformauon reactions described therein are mentioned ' 
hereinafter. 



15 



In order to simplify the structural representation of the 
group 



compounds of formula (I'), the 




will hereinafter be represented by the symbol D. 
The compounds of formula (I'-a) may be partially or completely hydrolyzed , thus 
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yielding compounds of formula (T) wherein R> is an aminocarbonyl or a carboxyl 
group, the former being represented by formula (T-f). .he latter by (T-b) The 
compounds of formula (T -0 can further be hydrolized to compounds of formula (I'-b). 

The compounds of formula (I'-a) may also be convened to compounds of formula 
U -g) wherein R is an aminothioxomethyl group. 

The acids of formub (I'-b) can be convened to the corresponding acylhalides of 

SmV, t*" aC) " haIideS °" 0rmUla (1 '- C) " n ^ "= """"tod «*»» 

"N(R XR ) to the corresponding amides of formula (I'-d) which in turn may further 
be reacted to a heteroaryl ketone of form ul a (I'-e) using a suitable metal alkyl such as 
or example, butyl lithium, i„ a reacuon-iner. solvens such as. for exam pl e. tetrahydro'- 
furan^hexane, diethylether or a mixture thereof.. The latter reaction may conveniently 
be performed under an inen atmosphere such as, for example, oxygen-free nitrogen, 
and at a low reaction temperature, preferably at about -70°C. The acylhalides of 

ZZT ( ''" C) ^ aiS ° be rCaC,Cd " Gri8nard rca8ent ' »"=™n X is a 

suitable counter .on such as a halogen, and R is C„cycloaik y l or C„alkyl optionally 

substituted with aryl or Het, thus obtaining intermediates of formula (T-h) 




RMgX 

Grignard 
reaction 



c=o 

I 

R 



d'-h) 



d'-d) 



In addition, the compounds of formula (I') may be convened to the corresponding 
A^oxide forms following art-known procedures for convening a trivalen, nitrogen into 
2 N -ox.de form. Said Moxidauon reaction may generaUy be carried out by rlung 
the starting material of formu.a (I) with an appropnate organic or inorgaruc peroxide 
Appropriate inorganic peroxides comprise, for exampte, hydrogen peroxide alkali ' 
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metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide- 
appropriate organic peroxides may comprise peroxy acids such as. for example ' 
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid e g ' 
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoaceuc acid 
^hydroperoxides, e.g. ,err-butyl hydroperoxide. Suitable solvents are, for example 
water lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones ' 
s^ven^ 0 ^ hal ° genated W™*™* eg- dichloromethane, and mixtures of such 

Pure stereochemically isomeric forms of the compounds of formula (I*) may be 
obtained by the application of art-known procedures. Diastereomers may be separated 
by physical methods such as selective crystallization and chromatographic techniques 
e.g. counter-current distribution, liquid chromatography and the like. 

The compounds of formula (I') as prepared in the hereinabove described processes are 
generally racemic mixtures of enantiomers which can be separated from one another 
following art-known resolution procedures. The racemic compounds of formula (I') 
which are sufficiently basic or acidic may be converted into the corresponding 
diastereomeric salt forms by reaction with a suitable chiral acid respectively with a 
suitable chiral base. Said diastereomeric salt forms are subsequently separated for 
example, by selective or fractional crystallization and the enantiomers are liberated 
herefrom by alkali or acid. An alternative manner of separating the enantiomeric 
forms of the compounds of formula (T) involves liquid chromatography using a chiral 
stationary phase. Said pure stereochemically isomeric fonns may also be derived from 
the corresponding pure stereochemically isomeric forms of the appropriate starting 
materials, provided that the reaction occurs stereospecifically. Preferably if a specific 
stereoisomer is desired, said compound will be synthesized by stereospecific methods 

preparation. These methods will advantageously employ enantiomerically pure 
starting materials. F 

An alternative manner of separating the enantiomeric forms of the compounds of 
Formula (I) and intermediates involves liquid chromatography, in particular liquid 
chromatography using a chirai stationary phase. 

A number of tmermediates and starting materials in .he foregoing preparations are 
commerc.ally available or are known compounds which may be prepared according to 
art-know methodologies of preparing said or simUar intermediates ,„ particular the 
preparatton of the intermediates of formula (II), (,V), (V) and (VI!) are described 'in 
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26 tflOO™' US " 4 * 767 ' 760 ' US " 3 ' 883 ' 527 Carroll et al. in J. Med. Chem. 1983, 

IL-5, also known as eosinophil differentiating factor (EDF) or eosinophil colony 
> stimulating factor (Eo-CSF), is a major survival and differentiation factor for 
eosinophils and basophils and therefore thought to be a key player in eosinophil 
infiltration into tissues. There is ample evidence that eosinophil influx is an important 
pathogenic event in bronchial asthma and allergic diseases such as, cheilitis irritable 
bowel disease, eczema, urticaria, vasculitis, vulvitis, winterfeet, atopic dermatitis 
» polhnosis, allergic rhinitis and allergic conjunctivitis; and other inflammatory diseases 
such as eosinophilic syndrome, allergic angiitis, eosinophilic fasciitis, eosinophilic ' 
pneumonia, PIE syndrome, idiopathic eosinophil, eosinophilic myaleia, Crohn's 
disease, ulcerative colitis and the like diseases. 

The present compounds also inhibit the production of other chemokines such as 
monocyte chemotactic protein- 1 and -3 (MCP-1 and MCP-3). MCP-1 is known to 
attract both T-cells, in which IL-5 production mainly occurs, and monocytes, which are 
known to act synergetically with eosinophils (Carr et al., 1994, Immunology, 91 3652- 
3656). MCP-3 also plays a primary role in allergic inflammation as it is known to 
mobilize and activate basophil and eosinophil leukocytes (Baggiolini et al., 1994 
Immunology Today, 15(3), 127-133). 

The present compounds have no or little effect on the production of other chemokines 
such as IL-1, IL-2, 11-3, IL-4, IL-6, IL-10, y-interferon (IFN-y) and granulocyte- 
macrophage colony stimulating factor (GM-CSF) indicating that the present IL-5 
inhibitors do not act as broad-spectrum immunosuppressives. 

The selective chemokine inhibitory effect of the present compounds can be 
demonstrated by in vitro chemokine measurements in human blood of which the test 
results for IL-5 are presented in the experimental part hereinafter. In vivo observations 
such as the inhibition of eosinophil in mouse ear, the inhibition of blood eosinophilia 
m the Ascaris mouse model; the reduction of serum IL-5 protein production and 
splenic IL-5 mRNA expression induced by anu-CD3 antibody in mice and the 
mhibiuon of allergen- or Sephadex-induced pulmonary influx of eosinophils in auinea- 
pig are indicative for the usefulness of the present compounds in the treatment of 
eosinophil-dependent inflammatory diseases. 

The present inhibitors of IL-5 production are orally active compounds. 
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In view of the above pharmacological properties, the present compounds can be used in 
the manufacture of a medicament for treating eosinophU-dependent inflammatory diseases 
as mentioned hereinabove, in particular bronchial asthma, atopic dermatitis, allergic 
rhimtis and allergic conjunctivitis. The present invention also involves two groups of 
novel compounds for use as a medicine. One of said groups consists of those compounds 
of formula (I ) wherein R« is mono-or diCC^alky^aminoC^alkyloxy, mercapto 
Q.ealkyltluo or C,. 6 alkyl substituted with mono-or di(C,. 6 alkyl)amino, C^alkyioxy or 
Het, the other group consists of those compounds of formula (I') wherein R 2 is a radical 
^ ^ of formula -C(=X)-Y-R 5 wherein Y is a direct bond and R 5 is Het. 

In view of the utility of the compounds of formula (I), there is provided a method of 
treaung warm-blooded animals, including humans, suffering from eosinophil- 
dependent inflammatory diseases, in particular bronchial asthma, atopic dermatitis 
allergic rhinitis and allergic conjunctivitis. Said method comprises the systemic or 
5 topical administration of an effective amount of a compound of formula (I), a tt-oxide 
form, a pharmaceutically acceptable addition salt or a possible stereoisomeric form 
thereof, to warm-blooded animals, including humans. 

The present invention also provides compositions for treating eosinophil-dependent 
inflammatory diseases comprising a therapeutically effective amount of a compound of 
formula (I) and a pharmaceutically acceptable carrier or diluent together with instructions 
for the use thereof for the treatment of an eosinophil-dependent inflammatory disease. 

In particular, the present invention provides compositions for treatme eosinophil- 
dependent inflammatory diseases comprising a therapeutically effective amount of a 
compound of formula(D wherein R J is a radical of formula -C(=X)-Y-R 5 wherein Y is 
a tect bond and R 5 is Het or a compound of formula (I') wherein R' is mono-or 
dKCL^yDaminod^alkyloxy, mercapto, C^alkylthio or C^alkyl substituted with 
mono-or di(C,. 6 aIkyl)amino, C.^alkyloxy or Het, and a pharmaceutically acceptable 
30 carrier or diluent. 

To prepare the aforementioned pharmaceutical compositions, a therapeutically 
effecuve amount of the particular compound, optionally in addition salt form, as the 
active ingredient is combined in intimate admixture with a pharmaceutically acceptable 
3- earner which may take a wide variety of forms depending on the form of preparation 
desired for administration. These pharmaceutical compositions are desirably in unitary 
dosage form suitable, preferably, for systemic administration such as oral 
percutaneous, or parenteral administration: or topical administration such'as via 
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inhalation, a nose spray, eye drops or via a cream, gel, shampoo or the like For 
example, m preparing the compositions in oral dosage form, any of the usual 
pharmaceutical media may be employed, such as, for example, water, glycols oils 
a Icohols and the like in the case of oral li q uid preparations such as su ~ PS 
5 hxirs and solutions; or solid carriers such as starches, sugars, kaolin, Lican. 

tablets. Because of their ease in administration, tablets and capsules represent the most 
advantageous oral dosage un.t form, in which case solid pharmaceutical ca m TJT 
obv^sly employed. For parenteral compositions, the carrier will usually comprise 
10 stenle water, at least in large part, though other ingredients, for example, to aid To Z 

h?c y ;I a r y co e ^ InjeCtable "*■*»*• «■ -y * Prepared in^hLh 
earner comprises saline solution, glucose solution or a mixture of saline and glu- 
cose solution. Injectable solutions containing compounds of formula (I) may be 
formulated in an oil for prolonged action. Appropriate oils for this purpose are for 
15 example, peanut oil, sesame oil, cottonseed oil. com oil, soy bean oil. synthetic' 

glycerol esters of long chain fatty acids and mixtures of these and other oils. Infectable 

Tgirrrr 50 be r pared in which case ap ™ e — 

agents and the like may be employed. In the compositions suitable for percutaneous 

20 stZl 46 Carri£r OPti ° nal,y C ° mPriSeS a PenCtrati ° D **** a 

" suitable wettable agent, optionally combined with suitable additives of any nature in 

^zr^z- which additives do not causc any significant dei ™ °- 

the sbn. Said addmves may faciikate administra . on to ^ s]dn ^ 
helpful for preparing the desired compositions. These compositions may be 
administered in various ways, e.g., as a transdermal patch, as a spot-on or as an 
-5 ointment. As appropriate compositions for topical application there may be cited all 
composiuons usually employed for topically administering drugs e.g. creams gellies 
dressings, shampoos, tinctures, pastes, ointments, salves, powders and the like 
nitro^enT * ^ C ° mP ° Sltl ° nS ™ y b * * aerosol, e.g. with a propellent such as 

30 ,o I ' ' fre ° n ' " With ° Ut a Pr ° pellent such - a P»»P «P»y . drops 

30 onons or a sem solid such as a thickened composition which can be ap lied b a 

Id theTr U n ' SemiS ° hd C ° mpOSltionS SUch - — , creams, gellies, ointments 
and the like will conveniently be used. 

ft is especially advantageous to formulate the aforementioned pharmaceutical 
composiuons in dosage unit form for ease of administration and uniformity of dosage 
Dosage una form as used in the specification and claims herein refers to p^Ll 
terete „„,. lutable as unitary dosages, each unit contaming a predetermin Z * Itity 
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of active ingredient calculated to produce the desired therapeutic effect in association 
with the required pharmaceutical carrier, Examples of such dosage unit forms are 
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers 
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like and ' 
segregated multiples thereof. 

Preferred compositions are those compositions containing a novel compound of formula 
(I ) wherein R is a radical of formula -C(=X)-Y-R 5 wherein Y is a direct bond and R 5 is 
Het, or a novel compound of formula (T) wherein R> is mono-or di^alkyDamino- 
Ci-salkyloxy, mercapto, C,. 6 alkylthio or d. 6 alkyl substituted with mono-or 
di(C,. 6 alkyl)amino, C^alkyloxy or Het, and are in dosage unit form, comprising per 
dosage unit an effective quantity of active ingredient in admixture with suitable carriers. 

In order to enhance the solubility and/or the stability of the compounds of formula (I) 
in pharmaceutical compositions, it can be advantageous to employ a-, 0- or y-cyclo- 
dextnns or their derivatives. Also co-solvents such as alcohols may improve the 
solubility and/or the stability of the compounds of formula (I) in pharmaceutical 
compositions. In the preparation of aqueous compositions, addition salts of the subject 
^ compounds are obviously more suitable due to their increased water solubility. 

Appropriate cyclodextrins are a-, p.. y-cyclodextrins or ethers and mixed ethers thereof 

c^odTx^rin ^ ° f hydr ° Xy gr ° UpS ° f lhe an Mroglucose units of the 
cyclodextnn are substituted with C^alkyl. particularly methyl, ethyl or isopropyl e g 

randomly methylated P -CD; hydroxy^ _ 6 alkyl, particularly hydroxyethyl, hydroxy- 
propyl or hydroxybutyl; carboxyC^alkyl, particularly carboxymethyl or carboxy- 
ethyl; C^alkylcarbonyl. particularly acetyl: C x _ 6 alkyloxycarbonylC Y 6 alkyl or 
carboxy.Ci. 6 alkyloxyCi. 6 aIkyl. particularly carboxymethoxypropyl or carboxy- 
ethoxypropyl; Q.ealkylcarbonyloxyC^alkyl, particularly 2-acetyloxypropyl. 
Especially noteworthy as complexants and/or solubilizers are p-CD, randomly 
methylated p-CD, 2,6-dimethyl-p-CD, 2-hydroxyethyl-p-CD, 2-hydroxyethyl- T -CD 
2-hydroxypro P yl- Y -CD and (2-carboxymethoxy) P ropyl-p-CD, and in particular 
2-hydroxypropyl-p-CD (2-HP-p-CD)! 

The term mixed ether denotes cyclodextrin derivatives wherein at least two 
cyclodextnn hydroxy groups are etherified with different groups such as, for example 
hydroxy-propyl and hydroxyethyl. ' 

Due to their high degree of selectivity as IL-5 inhibitors, the compounds of formula (I) 
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as defined above, are also useful to mark or identify receptors. To this purpose the 
compounds of the present invention need to be labelled, in particular by replacing 
parually or completely, one or more atoms in the molecule by their radioactive 
isotopes. Examples of interesting labelled compounds are those compounds having at 
least one halo which is a radioactive isotope of iodine, bromine or fluorine; or those 
compounds having at least one * lC-atom or tritium atom. 

One particular group consists of those compounds of formula (I) wherein R 3 and/or R4 
are a radioactive halogen atom. In principle, any compound of formula (I) containing a 
halogen atom is prone for radiolabelling by replacing the halogen atom by a suitable 

12°2t P 12 3 f IS 1 " n J 08 " radi ° iSOt °P es t0 this P ur P°^ are radioactive iodides, e.g 
i» I. I, II; radioactive bromides, e.g. 75 Br> 76 Br> 77 Br md 82 Br Md 

radioacuve fluorides, e.g. 18 R The introduction of a radioactive halogen atom can be 
performed by a suitable exchange reaction or by using any one of the procedures as 
described hereinabove to prepare halogen derivatives of formula (I). 

Another interesting form of radiolabelling is by substituting a carbon atom by a 
C-atom or the substitution of a hydrogen atom by a tritium atom. 

Hence, said radiolabeled compounds of formula (I) can be used in a process of 
specifically marking receptor sites in biological material. Said process comprises the 
steps of (a) radiolabelling a compound of formula (I), (b) administering this radio- 

^^7^^^^ material SUbs ^y < c > *««ting the emis S1 ons 

Z t nd of t COmP ° Und - ^ ^ ****** serial is meant to comprise 

every kmd of matcnal which ^ & ^ ^ ^ ^ J> 

refers to tissue samples, plasma or body fluids but also to animals, specially warm- 
blooded animals, or parts of animals such as organs 

The , radiolabeled compounds of formula (I) are also useful as agents for screening 
wheu.er a test compound has the ability to occupy or bind to a particular receptor sue 
The degree to which a test compound will displace a compound of formula (I) from ' 

recept : site win show thc test c ~ ™* - **« « " 

of said receptor 

When used in m vivo assays, the radrolabelled compounds are administered in an 
s d™urr iI,0n l ° a " a " iraal Md '° CaUOn ° f Said 

n^eT hTml^T^ (SPECT> " P ° S,tr0n EmiSSi °" T0m ^raphy (PET) and the 
de,ec,ed and organs containing sa id receptor sites can be vtsual.zed by the 
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imaging techniques mentioned hereinabove. This process of imaging an organ by 

f ro"T er 7 " radi ° labeIled COm P° Und ° f form ^a (I) and detecting the emissions 
from the radioactive compound also constitutes a part of the present invention. 

5 A suitable therapeutically effective daily amount would be from 0.01 mg/kg to 
50 mg/Teg body weight, in particular from 0.05 mg/kg to 10 mg/kg body weight A 
method of treatment may also include administering the active ingredient on a regimen 
of between two or four intakes per day. 8 

10 Experimental pa n 

A- Preparation of the im m ediate. c ^ m? n „ ntic 

"nTPP^' IT SlandS telrahydrofur * n - "**■' stands for room temperature, 
DIPE stands for diisopropylether, "EtOAc" stands for ethylacetate and "DMF' 
stands for M/V-dimethylformamide. 
15 Example A i 

a) A solution of 4-chloro-3- ( trifluoro m ethyl)benzeneacetonitrile (0. 1 14 mol) in THF 
100 ml) was added drop wise at RT to a solution of 1 ,2,3-trichloro-5-nitrobenzene 
(0.1 14 mol) and N,N, AMriethylbenzenemethanaminium chloride (3g) in NaOH 

10 In^'LTdiJef 'I 00 " 11 ' ^ miXtUre Stirred " RT f ° r 2 h ° U - the " P^d out 
on ice, acidifled with a concentrated HC1 solution and extracted with CH,C1 2 The 

organic layer was separated, dried, filtered and the solvent was evaporated The 

residue was crystallized from DIPE. The precipitate was filtered off and dried 

yielding 40.4g (86.5%) of (±)-2,6-d 1 chloro-a- l 4-chloro-3-(trifluoromethyl) P henyl]-4- 
mtrobenzeneacetonitrile (interm. 1). 

!5 b) A mixture of (3,4-dichloro P henyl)acetonitrile (0. 149 mol) in DMF (100ml) was 

stirred at 0°C under N 2 flow. Sodium hydride (0.223 mol) was added portionwise The 
rnmure was stirred at 0"C under N 2 flow for . hour. A mixture of, 2-methoxy-l,3-di- 
methyl-5-nurobenzene (0. 149 mol) in DMF (100ml) was added dropwise at 0*C under 

0 : H , ^ miXtUre W ^ StlITed at RT f ° r 6 h ° UrS ' then Cooled ' W«*ted with H 2 Q 

st e ;: j e T 3l : h H d o~ d with EtoAc - The ° rgamc ia - was «~ ™^ 

several times with H.O, dried, filtered and the solvent was evaporated. The residue was 
crystallized from DIPE. The precipitate was filtered off and dried, yieldine 43.4g (87%) 
or (-)-cx-(3,4-dichlorophenyl)-2,6-dimethyl-4-n,trobenzeneacetonitrile (interm 48) 
5 1 i r, 1Utl ° n ° f imermediate 1 (° 04 66 mol), .odomethane (0.0606 mol), KOH 
toluen onn T ^^^^ hanaminium chloride (0.0466 mol) in 

wl hT^ StlITed Ut 5 °° C f ° r 2 h ° UrS - ™ e mixtUre was ^ out into 
water, acidified with HC1 (3N) and exacted with CH 2 CU. The organic layer wa 
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scparated, dried, filtered and the solvent was evaporated. The residue was nurir „ k 
column chromatog.phy over silica gel (eluent: c^h^^^'T^ 
.cuons were collected and the solvent was evaporated, yielding 1 lg ( " > J° *"* 

Example AO 

a) A mixture of intermediate 2 (0.0259 mo!) in methanol (200m!) was hydrogenated a. 
40 C overnight w,th platinum-on-activated carbon (1%; , g) „ . catalys " in £ " 

™e dt h 0P t e r %inethan0l;lm,) ^^ofhydrose 1 :!™ 
wa ffltered through cehte, washed with CH.OH and the filtrate was evaporated 

eny^ 

pnenylj-a-methylbenzeneacetonitrile (interm 3) 

RrlTr'n ° b f a imennedia r ' <0138 m0,) me * M01 «°°™» - hydrogenated at 

UDdCr \ 3 bar Pressure for 1 •><»" »'* Raney Nickel (50g) as a catalyst n the 
presence of a 10% thiophene solution in etnano, (5m,). After uptake of Z s n the 
catalyst was filled through celite, washed with C Hj OH and CH CI 2 rt, T 

evaporated, yielding 49 5o f94%> „f,^A T! e f ' ltrate was 

y cmmg ty.og (y 4% ) of (±)-4-arnino-2,6-dichloro-a-r4-chlni-n im, 
mcAyDphenylJbenzeneacetonitnle (interm 46) chloro-3-(tnfluoro- 
c) A solution of ,5 % TiCl, in water (0 ,3 mol) was added dropwise at RT to a solution 
almn 1 ,br0ra °- a - <4 - Chloro l' h ->-'^-"»™b=n 2 e„eace.oni W le (0.026 mo,, m THF 

^.^d^rT ^ ^ SePamed ' W3Shed W ' ,h Hi ° - K ' CO > 

M-4-armno 2 6 rt h . P ""^ ° ff and dried ' ^'^S 1.3e 

(-> ^■no-2.6-d 1 brom„-a-(4-chiorophe„yl)ben Z eneacctonirtle (interm. 47). ' 

Example A ^ 

S°C tlltr ° f S ° diUm n " rite (0 ° 243 m0l) " WaKr (10m « — dropwise a. 

HC1 20m r ° f mKmedtaK 3 «»n in acetic acid (75ml) and concentred 

M^l (20ml). The mixture was stirred *r n°r ? nr ^uwcmraiea 

a- U o„ofe,y,(cya„oace,,)c™^ro^ 

«» water (,300m,). The mixture was stirred a, 0°C for 45 minute The 

" filttred <>"■ »-hed with water a,d taken up in CH,C " r I Z 
senamrpH ,„,oi,^ • K v.n 2 ^i2. i ne organic layer was 

eparated washed wth water, dried, filtered and the so.ven, was evaporated y.e.ding 

n) A mixture of intermediate 4 (00271 mnn an H ™ f o- • 

vv/.wz mol) and potassium acetate (0.0285 mol) in 
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acetic acid (150ml) was stirred and refluxed for 3 hours and then poured out on ice 
The precipitate was filtered off, washed with water and taken up in EtOAc. The 
organic layer was separated, washed with water, dried, filtered and the solvent was 
evaporated, yielding 12g (86%) of (±)-2-[3,5-dichloro-4-[l.[4-chloro-3-(trifluoro- 

methyl)phenyl]-l-cyanoethyl]phenyl]-2,3,4,5-tetrahydro-3,5-dioxo-l,2,4-tria2ine-6- 
carbonitrile (interm. 5). 

c) A mixture of intermediate 5 (0.0223 mol) in HC1 (40ml) and acetic acid (150ml) 
was stirred and refluxed for 3 hours and then poured out into ice water. The precipitate 
was filtered off, taken up in CH 2 C1 2 and CH 3 OH, washed with water, dried, filtered and 
the solvent was evaporated, yielding 1 1 .4g (96%) of (±)-2-[3,5-dichloro-4-[l-[4- 

chloro-3-(trifluoromethyl)phenyl]-l-cyanoethyl] P hen y l]-2,3,4,5-tetrahydro-3,5-dioxo- 
l,2,4-triazine-6-carboxylic acid (interm. 6). 

The following intermediates were prepared according 
example A. 3. 



to the procedures described in 
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Exam pi f> a 4 

or Jn . P ° Ured ° Ut int ° Water and extra «ed with EtOAc Thl 

(±)-2-chloro-a-(4-chioropheny])-4-r4 5-<iihvH m a „-, u . * u " e ™>- 
10 dioxo-1 2 4-,riazi„ «™ „ t dlhydro - 4 -K 2 - meth o"y«hoxy) rac thyl]-3,5- 

(interm 39) 1 ~ e, ° ni,rile WaS in « —of™ way 

uid^N nl" 2 T r ° Pan , 01 - P ° ,aSSiUm <0 0193 m0l) "* s Ponionwtae at 0°C 

<<W , n °f intermediate 22 (0.00642 mol) and iodomethanc 

IU.UJ2I mo ) in DMFnOmh -a. * uc 

j in j-/mr ^ iumij. ine mixture was stirreH ar n°r n u 

> 5 out into ice water and extracted with diethyl etter The „r , ' P ° Ured 

washed with „ a ,e r dricd „„„„„ " ai " h >" ether - T >"= "rgamc layer was separated, 

purified by colli' I *' S °' Vem ^P 0 ™^ The residue was 

I 3*S ^ C f hr0raa,0graphy ° ver 8=1 (cluent: cyc.ohexane/EtOAc 50/50 

ben Z e„eace^ITt;™ P y « 

* an ana^s w^ ^ ™ 
25 Example A s 

^w^ ; romethyi) wne <o - 165 -> - ™ 

p ^ un aer M 2 tlow to a suspension of Mp <T> i si j 
crystal of I? in THF r?o mi\ tu 8 mo 0 and a 

•hen cooled o ThT """^ " 30 " 35 ° C f ° r 2 5 h °- — 

30 solution of M( chto 3 f r 77" " 5 " C N ' °«« to a 

« (2 chloro-3-formylphenyOacetamide (0.0788 mo!) ,„ THF (500ml) The 
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™r t:i at RT f r 3 hours ' poured ° m int ° ice and NH - ci ' - ««- 

CH CI /CH ™ onf," PUrmCd ^ COlUDm chro ™^8raphy (eluent : 
CH !C yCH,OH 98.5/1.5). The pure fractions were collected and .he so.ven. was 
evaporated. y ,e,d in8 22.2g (74%, of W^P-ch.oro^-^h.oro^-Wfluor— 
phenyl]hydroxymethyI)phenyl]acetamide (interm. 25) "'"methyl) 

OTCwIm "n inKrmediaK M <005S7 ra0l, mm *™ S ° (IV > °* ide «>.587 «* m 
CH !C fe (400ml, was sorred at RT for 24 hours and filtered over celite. The solven. 

w« evaporate, yieldmg ,9.21, (87%) of /V-[2-ch,oro-3- [ 4-ch 1 oro-3-(u 4 fl„oromeL)- 
benzoyl]phenyl]acetamide (imerm. 26). uorometnyl) 

c) A mixture of intermediate 26 (0.0511 mol) in HC1 (6N; 200ml) was stirred and 

andT, , ^ miXtUre C ° 0led ' P ° Ured int0 wtth NH4OH 

and extracted w,th CH jC l, The organic ,ayer was dried, filtered and the so.venVw" 

:zxiT in : 1716 <ioo%) « <^**^™^*£Z. 

methyl)phenyl]methanone (interm. 27). 

d-oxo-l^-na^ne-o-carboxyuc acid was prepared according to the procedures 
descnbed m example A2.a). A2.b, and A2.c) (interm. 28) 

a! ^~[^'^ 28 «>.0207 mol) in mercaptoaceuc acid (10ml) was heated 
. 160 C for 3 hours. The solution was cooled and poured on ice. EtOAc was added 
and the m.x,ure was basified with NaHCO,. The organic ,ayer was separated, dried 
fthered and the solvent was evaporated. 0.8g of the residue was crystaLed f om 
2-propanol/DIPE. The precpitate was filtered off and dried, yieldin* 0.5, (93%) of 

d-onet:^ 

A5°: z~ accordms ,o ihc procedures d ™ — ~* ^ 

Example, ft 

a, A mixture of 2-[4-(4.chlorobc„ 2 oyl)phenyl]- 1 ,2.4-.ria 2 i„e.3.5-(2,7.4 f Y,.dio„e 
O05 mo,, ethano, (150 ml, water (150 m „ and NaOH (50%; ,0 L sX ed at 
10C A mtxture of NaBH, (0.05 mol). water (50 m,) and NaOH (50%; 2 ml) was 
added dropw.se during 15 minu.es. After ,.rrmg for 3 hours, 300 ml ,ce was added 
T^e mrx.ure was acidified wi.„ concen.ra.ed HC1. The product was extract wi h 
™ (W 4« 7 r " 2 - [4 - [(4 - chtoro P h -y*^-yme.hyl Jp be„y„- , ,2.4-tria.ine. 

The r , ( '" Knn ' 3 11 ThC 0rgank ^ »» d "<* -d evaporated 

The rescue was crystaHizcd wiu, 2-propanol. The product was filtered off , " 
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with 2,2'-oxybispropane and dried, yielding a second fraction of 5 5e of 
intermediate 31. 6 

b) A m i„ ur e of tenner 31 (0.053 raol), thionylchloride (50 ml) and CHC1, 

(200 ml) was stirred and refluxed for 2 hours. The solvent was evaporated After the 
• .ddmn of luene> mB solvem ^ evapQrated aga . n P ■ Afte *e 

(4-ch 1 oropheny, )m et hy l ] phe„ y . > ,.2.4- W a I ine-3,5K2//,4«).dione( m te m .32r 

Example A 7 

a) NaH (0.042 mol; 80 % in oil) was added portionwise at 10°C under N 2 flow to a 
soluuon of intermediate 39 (0.0325 mol) in DMF (90ml). The mixture was stirred for 15 

TT, S ' SOlUti ° n ° f l - bromo - 3 - ch l°ro- P ropane (0.065 mol) in DMF (20ml) was 
added dropwise . The mixture stirred ^ rt for ^ hQurs h q 

The mature was filtered over celite, washed with H 2 Q and extracted with CH 2 C1 2 The 

ZZ^r : eParated - dried ' flkered ^ *° SOlV6nt ^ The -idue 

was punficd by column chromatography over silica gel (eluent: CH 2 Cl 2 /EtOAc 85/15) 

The pure fractions were collected and the solvent was evaporated, yielding 7.5 g (43%) 

1 (±> t Chl ° r0 - a - (4 - Chlor0 P hen y 1 )-«-(3-chloropropyl)-4- [ 4,5-dihydro-4- [ (2-methoxy- 
ho Xy)methyl] _ 3 , 5 . dioxo . h2A _ uiazin - 2( 3//)-yl ]b enzeneacetonitnle (interm 40) 

rCoXo^tr 16 n £diate 40 ( ° 0132 m ° 1X dim ~- C0.066 mol) and potassium 
carbonate (0.066 mol) m acetomtrile (100ml) was stirred and refluxed for 12 hours and 
then allowed to cool to RT. H 2 Q was added. The mixture was extracted with cZ7 
The orgamc layer was separated, dried, filtered and the solvent was evaporated The ' 
residue was purified by column chromatography over silica gel (eluenf 
CH 2 Cl 2 /CH,OH/NH 4 OH 97.5/2.5/0.5). The pure fractions were collected and the 
so vent was evaporated, yielding 2.5g (35%) of ( ± )-2-chloro-a-(4-chloro P henyl)-4-r4 5- 

d 1 hydro-4- [( 2-methoxyethoxy)methyl ] -3,5-dioxo-l,2,4-triazin-2 ( 3/0-yl]a- [ 3( d i 
methylamino)propyl]-benzeneacetonitrile(interm.41). • 

Exam pip pz 

a) A mtaure of ( ± ).4-amino-2,6-d I chloro.a-[4-ch 1 oro-3-(,rifluorome.h yl )phe„ y l]. a - 

S rr*' 5 (0 '° 8 (25 ° m " Md —.-ted chloric 

acid (0 24 mol) was stirred at ± 10 °C. A solution of sodium nitrite (0.08 mol) in water 

one rl"l T" dr0PW ' Se 30 ~ " * 10 ° C - ™ e " ™ 

one hou, Sodtum acetate (0.24 mol) andcarbamic acid. (l,3-dioxo-1.3-propanedi y l)- 

b,s, d,e.h yl ester (0.088 mol) were added ■„ one ponion. The resulting reaction 

TreTulZ 2 h ° UrS Sl RT ' ^ ~ - P ° Ured ° u ' *"> '™. and 

■he «.,„,„„;, pr e ClpitMe was fUlered off ^ 

The orgamc soiuuon was dried. filtered and the solvent evaporated. A sample of *T 
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residue (2 g) was purified over silica gel on a glass filter (eluent: CH 2 Cl 2 /CH 3 OH 99/1) 
The desxred fractions were collected and the solvent was evaporated. The residue was 
surred m DIPE, filtered off, washed and dried, yielding 0.95 g of diethyl (A)-* 
[[3,5-d,chloro-4-[ 1 -[4-chloro-3-(trifluoromethyl)phenyl]- 1 - 

cya.oethyllphenyllhydrazoao]- 1 ,3-dioxo- 1 ,3-propanediylJdicarbamate (interm 42- 
[«J 20 = +37.83° @ 20.3 mg/2ml in methanol). ' 

add GSOmn ^ ^ ^ ^ (O 0S m0l) POtaSSiUm aC6tate (0 -° 8 ™» * 
add (350 ml) was stirred and refluxed for 4 hours. The solvent was evaporated 

yieldxng ethyl <AM[2K3.5-dicU^ 

~4 3 T hen ^ 

c) A solution of intermediate 43 (0.08 mol) in concentrated chloric acid (100 ml) and 

outxnT d (350 W " StirrCd r£flUXed OVemighL ^ reaCti ° n mixture ™* Poured 
out nuo ,ce-water, and the resultmg predpitate was filtered off, washed with water then 

Solved m CH.CVCH.OH 98/2. The org an 1C solution was dried, filtered and the solvent 
was evaporated yielding (A)-2- [ 3,5-dichloro-4- [ l- [ 4-chloro-3- ( trifluoromethyl)phenyl 
■-cyanoethy Jphenyll-^S.^S-tetrahydro-S.S-dioxo-U^-tnazine^-carboxylic acid 
(mterm. 44; [ a £ = +33 .76° @ 20.38 mg/2ml m methanol). 

(B)-2 [3,5-dichloro-4-[ 1 -[4-chloro-3-(trifl UO romethyl)ph e nyl]- 1 -cyanoethyljphenyl]- 

2,3 4,5-tetrah y dro-3.5-dioxo-l,2,4-triazine-6- C arboxylic acid was prepared in an 

analogous way (interm. 45). 

B. Preparation of the fin.i compmmHc 
Example R 1 

A mature onntermed ia te 6 (0.044 mol) m mercaptoacetic acid (23ml) was stirred at 
O C lor 2 hours. The mixture was cooled, poured out on ice, basified with K 2 CO, 
and extracted with EtOAc. The organic layer was separated, dried, filtered and the 
solvent was evaporated. The residue was purified by column chromatography over 
sxhca ge, (eluent: CH 2 C1 2 /C H 30H 99.5/0.5). The pure fracuons were collected and the 
solvent was evaporated. The residue was crystallized from diethyl ether The 
preapuate was filtered off and dried, yielding 3.7g (17.2%) of (±)-2,6-dichloro-a- 

[4-chlo r o-3- ( tr 1 fluoromethyl)phenyl]-4-(4,5-dihydro-3,5-dioxo-l,2,4-tria 2l n-2(3/0-yl)- 
a-methylbenzencacetonitrile(comp. 1.7) 

Example R 0 

Boron tribromide (0.01932 mol) was added dropw.se at -70°C to a solution of inter 
medute 23 (0.00322 mo.) m CH 2 C1 2 (20ml). The mixture was stirred at -70°cT 
hours, then poured out into tee water, basified with K 2 C0 3 and extracted with 
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CH 2 C1 2 . The organic layer was separated, washed with H 2 0, dried, filtered and the 
solvent was evaporated. The residue was purified by column chromatography over 
sxhca gel (eluent: CH 2 Cl 2 /CH 3 OH 97.5/2.5). The pure fractions were collected and the 
solvent was evaporated. The residue was dried, yielding 0.30 g of ( ± )-4-chloro-a- 

2-chloro-3K4,5-dihydro-3,5-diox 0 -l,2,4-triazin-2(3^-yl)phenyl]-a-methyl-3- 
(tnfluoromethyl)benzeneacetonitrile(comp. 1.36). 

Example, ft ,7 

^^r 1 "^ 0 ^ 01, P0tassium salt (° 0428 »°» was added in one portion at 10°C 
under N 2 flow to a mixture of l-[(i S oc yan omethyl)sulfonyl]-4-methylben Z ene 
(0.0155 mol) in dimethyl sulfoxide (19ml). The mixture was stirred for 10 minutes 
Intermediate 29 (0.01 19 mol) and methanol (0.9ml) were added. The mixture was " 
stirred at RT lor 4 hours, then poured out into water, neutralized with HC1 (3N) and 
extraed with EtOAc. The organic layer was separated, washed with water dried 
filtered and the solvent was evaporated. The residue was purified by column 

andih" T SUiCa (6lUent: CH2C,2/CH '° H ^ pure fractions were 

collected and the solvent was evaporated, yielding 2.39g (46%) of (±)-4-chlo ro -a. 
2-chloro-3-(4 >5 -d^ 

benzeneacetonitrile (comp. 1.38). 

Example ft A 

A mixture of intermediate 32 (18.4 g) and copper(I)cyanide (^7 g) was stirred for 

CHci/CH oh Z C , „ ^ C °° ling ' reaCtl ° n " WaS taken U P * * ^i-ure of 
CHCI3/CH3OH (90:10). The whole was filtered and the filtrate was evaporated The 
residue was crystallized from a mixture of CHCI3/CH3OH (98:2). The product was 
filtered off, washed with 2,2'-oxybispropane and uned, yielding 6.7 g (37 3%) of 

a-(4-chlorophenyl)-4-(4,5-dih y dro-3,5-dioxo-l,2,4-triazin-2(3^-yl ) b e nzene- 
acetonitnle; (comp. 1.41; mp. 206.3°C). 

Example ft,s 

A natu re of 2-ch 1 oro-«-(4-chIorophe„ yl )-4-(4.5-dih y dro-3,5.d 1 oxo. 1 ,2.4-triazin- ■ 

mT n T neaC= '° nitr,le (0 °' m0l> ^ W O! mol) i„ 

blurt Th W " M 6 °° C: HjS ***** thrOU e h < h * f°r 5 

hourc. The m.xture was then stirred a. 60X tor 16 hours. H,S was bubbled through the 

was bubbled through the mixture for 3 days. The solvent was evaporated and the 
res.due was taken up in CH ;Cl! , washed w,,„ an HC , (3N, and with water, d« 
filtered and the solvent was evaporated. The residue was purified by column chromato 
granny over silica ge, (e.uent: CHflfflOH 97/3). The pure fractions Ze lZZ 
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and the solvent was evaporated, yielding 1.5g (36%, of ( ± )-2-ch.oro-a-(4-ch,oro- 
Example. 

1 c «3ho 2 ;! T.T mol) W1S added por,ionwis<! *° HiSo ' (5 -»«- «* -id 

^ i™ ™ TIT 7 mttred off ' washed with H * a u > fa &oa <. 

washed with H.O. dned, filtered and the solvent was evaporated. The residue was 
crysuUt^ed front EtOAc and diethyl enter. The precipitate was filtered off and dried 

T S T' 2 1^ hl0ro - (4 - Chl0ro P^.)-4- ( 4,5.dihydr 0 . 3 ,5 dto- 

tnazin-2(3^0-yl)- a -methylbenzeneacetonitrile (comp 111) 

and H m0l) in H ' SO < < 75ml >- ~* acid (75m,) 

w«h H j0 dned, filtered and the solvent was evaporated. Part of this residue (1.) was 
taken „p ,„ H ,0 and NaOH 3N. treated with activated charcoa!, filtered over cell 

H~a W d CH!C ' " d SeParattd tat ° ,G layCrS ' ^ " - with 

drS, n h T W " h CH!C ' ! ' ™ e c ° mbined organic — «■»«• H.O 

heto 4 ; sT; so i v : n ; was evaporaKd ' yieiding °- 56s <«*«^ 

(comp 1 l2) • 3 - 5 - d ' tl,t0 ''- 2 ' 4 - tri - n - 2 ««)-y.)-a- nI e th y, b e„ Z e„eaceticacid 

25 Exampjft R 7 

a) A nuxture of 2-chloro-a-(4-chlorophen y ,)-4-(4. 5 -dih y d ro -3,5-dioxo- 1 .2,4-^- 

^£T^ mm moi) m thionyi chi ° nde (3 ° m,) — d - 

5 /of ^ 2 hT" ! W " C °° led tt,d ^ S ° 1Vent WaS eVa P— d > gelding 

6 5 g of (±)-2-chloro-a-(4-chloro P henyl)-4-(4,5-dihydro-3,5-dioxo- 1 2 4-tnazm 2(3^ 
30 yDbenzeneacetyl chloride (comp. 1.5). tnazin-2(3//)- 

r^dT2?° m T d (0 0 ° 38 m0l) " ******** 01 -1) was s.rred and 
hlorc 1 ft n S " k S W " 6VaP0rated ' yieldlng (^-^-d.chloro-a-^- 

chloro-3-(tnfluoromethyl )ph enyl]-4-(4,5-dihydr 0 -3,5-dioxo-l 2 4-triazin 2(3m vll 
benzeneacetyl chloride (comp. 1.57). tnazin-2(3//)-ylj- 

35 Example, p s 

A mixture of compound 1.5 (0.0.58 mol). CW-dimethylh y droxylami„e (0.0237 m„„ 
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and triethylamine (0.0521 mon in rw ri n<n n 

mixture was washed with K CO f „ T " " 12 h ° Urs ' ™« 

was evaporated 4 " h ^ * nd 1,12 

as evaporated. The residue was taken up m CHjCfe. washed with HC1 (3N> and wi,h 

water, drted, fUtered and the solvent was evaporated. The residue was p ri fleT by 

5 ohtmn chromatography over silica gel (eluent: OWVOfcOH 98/2) The Jl 

ftactonswe. collected and the solvent was evaporated. The residue was 

recrystaJhzed from CH.CN and diethyl ether. The precipitate was ffltered off and 

(4,5 d.hydro-3,5-d.oxo- 1 ^^-triarin^O^-yDbenzeneacetamide (comp. 1 .6). 

10 Exam pi ft R Q 

2(3/0 yl) a-methylbenzeneacetyl chloride (0.007 mol) in CH 2 C h (20ml) was added at 
RT to me hanamme 40% in water (0. ,05 mol). The mixture was stirred a, RT for 

1 5 CH C tT POUred iM ° WMer ' aCldmed "** HC1 (3N ' and with 
CH.C1, The orgamc layer was separated, dried, filtered and the solvent was 

evaporated. The residue was purified by column chromatography over silica eel 
(eluent: CH^/CH.OH 97/3). The pure fracuons were coLL Md h To ven was 

r™ "?i 43%) of ^'-^'--^-'o-pheny,)..,.,;::;::: 

3,5 d »»<o-l,2,4.tnazm-2(3/0-yl)-o,«-dimethylben Z eneaceUunide(comp. 1.14). 
: 0 Example R |n 

"-Butyllithium, (1.6M solution in hexane- 0 fH7s m ~n 

n , nexane. U.U575 mol) was added at -70°C under M, 

flow to a solution of benzothiazole (0.0^75 mol) in THF n SO m n h . 
stirred at 7n°(- r~ ^ J (150ml), and the mixture was 

tirred at -70 C for 30 minutes. Compound 1.6 (0.01 15 mol) in THF (100ml) was 
added dropwise, the mixture was stirred at -70°C for * hn„ r , 
5 extracted with EtOAc The n ' P ° Ured ° Ut iMO Water and 

was evaporated^ Th^ , ^ ^ ^ dried ' ^ "Went 

was evaporated. The residue was purified by column chromatography over silica eel 

^™ c t 99/i) - ^ pure fracuons were cou Jd - - : - 

3t ed of TZZ V f ^ CrySlaIHZed fFOm 2 - pr ~- The ™- 

> Pl^^^l y K g 135g ° f (±) - 2 -f 4 -f 2 ^- b —^-lyl)- l.(4. chloro . 
P nyl) oxoethyl]-3-chl 0 rophen y l]-.l ,2.4-triazin-3,5(2//,4//)-dione (comp. 1 .20). 
Example Rji 

Acetic acid ammonium sah (3g) was added at RT to a solution of W-2-chloro-o, 

;?c:i^ 

> 5 hour 2c« 7 2 - pr ° pa " 0ne (30ml >- "as stirred at RT for 
5 hours Aceuc acd. ammonium salt was filtered off and the solvent was evaoorated 
The residue was taken im in rti ^ , , 45 eva Porated. 

taken up in CH 2 C1 2 , washed w.th water, dried, filtered and the solvent 
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ri2^h/^H 3 OH 97/3). The pure fractions were collected and the solvent wa< 

~ l ^ 7%) ° f (±) - 2 - Ch,0r °- a - ^-ophen y l)-4- ( 4,^^ S 

3,5 dioxo-l^^tnazin^O^-yD-a-methylbenzeneacetamide (comp. 1.18). 
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Example. R n 



2 ntc £ w IT" SOlUd0n> ^ ^ ^ reflUXed 0Verai8ht — P«- 

zz z r „ prec,p,,ate was mtered ° ff - wash=d w " h h '° «- «*» <* to 

CH a Ch and a small amount of C Hj OH. The organic solution was dried filtered and the 

XlTs e ; aP ° ra,ed ' y,eWi " g 13 68 ° f <*)- 2 ' 6 - d ^'°™-aK4-c hl orophe" 5 

d.hydr 0 -3,5-d 1 oxo.l,2.4-,nazin.2(3^- y ,-a- ra e,h yl benze„eaceUcacid:(corJp 

Examp le, n 1^ 

alidZmn ' Umm T 6 <41> <° 00457 ™» " -"~d HC. (25ml) and aceuc 
ac.d (44ml) was surred and refluxed overnight. The mixture was allowed to cool to RT 
poured out on ice. basified with K 2 CO, and extracted with CHA and a sml! 
of C Hj OH. The organic fayer was separated, dried. fl. B redlT m ^ V e mwi 

:r„; a cH c , h ™^ 8 ' ™ purified by co,umn — £L* * 

2 propanone. The prectpnate was filtered off and dried, y.eiding 0.95g (45%) of 

W M 2-ch 1 oro- a -(4-ch I orophen y l,-4- ( 4,5-dihydro-3.5-dioxo-1.2,4-tria i -2(3^ yl ) a 
[3-(dtmeth yl am.no) P ropyl 1 - b enze„eace,oni,ri l e ; mp. ,40'C (Kofler) (comp.^S) 



Examp le. R 



A mixture of compound 1.5 (0.05 mol) in THF (350 ml) was stirred at 75T a , , 
of ch.oro^enyimethy,, magnesium (0, moU 2 M/THF) in ^t^^T" 
dropw.se over > hour a. -7S-C. The mixture was stirred at -75°C for 4 hols Z^L 
temperature was raised to -20-C and a saturated NH4CI solution (50 ml) w* dd"d 

rzr;: 5 ' Wa r was added and the — - —^tu 

layer w" dried I T *" "'""'^ CH ^'CH l0 H 90,10. The organtc 
^^was dned filtered and the solvent was evaporated. The residue was stirred in 

ov er siljca gel usmg a mixture of CHjCfe/CH.OH 98/2 as eluent Th, H»,i rf 
fracrion was coiiected and the solvent was evaporated, yle" (^ ~ 4 

35 [X^T" ^ 
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IfTel l ° 5 COmP ° UndS ° f f0rmU,a (I) Which Were P"*™* wording to one 

of the above examples (column "Ex. No.") 

Table 2 




R 



,4c 



4d 




N 




R 3b I R 




H pCH 3 
CH 3 CF 3 
H I H 



H H 



H H 



CI H 



H H 



H 



H 



H 



H 



R 4c j R 4d 



H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H H 



H H 



H 



CI 
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Comp. Ex. 
No. I No. 



1.20 B.10 H 



1.21 B.5 CH ; 

1.22 B.10 H 



1-23 B.8 CH 



1.24 



1.53 
1.54 
1.55 

1.56 

1.57 

1.58 
1.59 



B.9 CH, 



1,25 B.10 H 



1.26 


B.5 


CH 3 


1.27 


B;5 


H 


1.28 


B.5 


CH 3 


1.29 


B.5 


CH 3 


1.30 


B.10 


H 



1.31 


B.5 


CH 3 


1.32 


B.6b 


CH 3 


1.33 


B.7a 


CH 3 


1.34 


B.6b 





B.l 
B.l 
B.5 

B.6b 

B.7b 

B.13 
B.l 



R' 




-CH 2 — ^ 



CH 3 

CH 3 
CH 3 

H 
H 

(CH 2 ) 3 -N(CH 3 ) 2 
H 
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R 



■HO 

s 

I) 

— C-NH 2 

- C H J 



O 

II ✓ 
*C-N 



CH 3 



OCH 3 
HO 

— C-NH— \~\ 

N 
CH 3 

S 
II 

— C-NH 2 

S 
II 

— C— NH 2 

S 
II 

— C-NH 2 

S 
II 

— C— NH-) 




CN 

CN 

s 
ii 

— C— NH 2 

O 
II 

— C-OH 

O 
II 

— c— CI 
CN 
CN 
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R 3b | R 3c | R 4a | R 4c | R4d 



H H 



H 

H 



CI 

CI 

CI 

H 

H 



H 

H 
H 
H 



H 
H 



H H 



H H 



H 

H 
H 

H 
H 



CI H 



H 



H 1 CF 3 
H CF 3 
H I CI 
CH 3 | CF 3 
H I H 



H 

H 
H 
H 



CF 3 

CF 3 
CF 3 
H 



H 
H 



H 
H 
H 
H 
H 



H 

H 
H 
H 



H 
H 



H H 



H H 



H H 



CI 


H 


CF 3 


H 


H 


CI 


H 


CF 3 


H 


H 


H 


H 


CH 3 


H 


H 


CI 


H 


CF 3 


H 


H 


CI 


H 


CF 3 


H 


H 


H 


H 


H 


H 


H 


CI 


J H 


1 CH 3 


[h 


H 



H 
H 
H 
H 
H 



H 

H 
H 
H 
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R 3b 



Comp. 


Ex. 


R' 


R 3a 


R 3b 


No. 


No. 






1.35 


B.2 


CH 3 


H 


CI 


1.36 


B.2 


CH 3 


CI 


H 


1.37 


B.3 


H 


H 


CI 


1.38 


B.3 


H 


CI 


H 
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Comp. 


Ex. 




No. 


No. 




1.73 


B.5 


CH 3 


1.74 


B.5 


H 


1.75 


B.5 


H 



R' 


R 3a 


R 3b 


R 4a 




CH^O 


H 






CH 3 


CH 3 


CI 




Br 


Br 


H 



h^l! -C h , T expenmenia ' (column heK " ne " Exp ~ ) ^ «■ <«*«■» 

CN) for the^ T ^'^ ^ r ° rCarb0 " <C) ' ™ and nitrogen 

f0r ,he c <™P°™ds as prepared in the experimental part hereinabove. 

lableS 
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C. Pharmacnlnpiral examp le 

Rwgple CI - in vit ro innihirion nf TT s nrnHt , rHn „ ^ ^ ^ 
Human whole blood stimulation 

Periphery blood from healthy male donors was drawn into heparins syringes 

f t h k CPa " n/m ' ) - BIood sam P'« «• diluted in RMPI 1 640 medium 

U-.fe Technolog,es, Belgium) supplemented with 2 mM L-glutaminc, 100 U/ml 
pemc Mm and 1 00 .xg/ml streptomycin, and 300 p.1 fractions were distributed in 24-well 
multidtsc plates. Blood samples were preincubated (60 minutes at 37°C) in a 
hum.dified 6% CO.-atmosphere with 100 ul of drug solvent (final concenttation 0 02% 
dtmethylsu.foxide in RPMI 1640) or with ,00 m of an appropriate dose of «st 
compound before being stimulated by the addition of 100 m of phytohemagglutinin 
HA! 7 (Murex, UK) at a final concenuation of 2 ng/ml. After 48 hours, cell free 

Tp^rronLr ^ by ccn,rifugat,on and storcd at - wc ^ *» 

/L-5 measurements 

Res' « 357^? ^ C ° ndUCted " d6SCribed " ^ WaUWC 61 ^ (1 " 6 ' Inflamm 
Kes, 4 J, 357-363) on page 358 using ELISA. 

Table 8 lists the percentage inhibition of IL-5 production (column «% inhibition") at a 
test dose or 1 x 10 4 M, or in case the percentage inhibition is marked with an "*» 1 x 

which h T C °7° UndS ° f ^ PrCSent inVentl ° n inClUding C ° m P° unds of ' onnul. (I) 
whtch have been d.sclosed in US 4,63 1,278 (Ref. A) or US 4,767,760 (Ref B) as 

summarized in table 1. ' 




Co 


Ref 


R 1 


No. 






2.1 


A 


CH 3 


2.2 


A 


CH 3 


2.3 


A 


CH 3 


2.4 
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4-chlorophenyl 


2.5 


A 


(CH 2 ) 2 -CH 3 


2.6 


A 


(CH 2 ) 3 -CH 3 


2.7 


A 


CH, 



R' 



CN 
CN 
CN 
CN 
CN 
CN 
CN 



R 3a 


R 31 ' 


R 3c 


R 4a 


R 4b 


H 


~H 


H 


~H 


H 


CI 


H 


H 


H 


F 


CF 3 


H 


H 


H 


CI 


CI 


H 
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CI 


CI 
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CI 


CI 
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CI 


CI 


_H 
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CF 3 


CI 
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Co 


Ref 


R l 


No. 






2.8 


A 


CH 3 


2.9 


A 


H 


2.10 


A 


CH 3 


2.11 


A 


CH 3 


2.12 


A 


H 


2.13 


A 


H 


2.14 


A 


H 


2.15 


A 


CH 3 


0 1 < 

1 o 


A 


H 


2.17 


A 


H 


2.18 


A 


H 


2.19 


A 


H 


2.20 


B 


H 


2.21 


B 


H 


2.22 


B 


H 


2.23 


B 


H 


Table 8 


Co. No. 


% inhibition 


1.1 


63 


i-2 


11 


1.3 


40 


1.4 


87 


1.6 


49 


1.7 


92 


1.8 


42 


1.9 


84 


1.11 


12 


1.14 


9 


1.15 


70 


1.17 


63 


1.19 


49 


1.20 


80 


1.21 


33 


1.23 


62 


1.24 


12 


1.25 


6 


1.35 


33 


1.36 


44 
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R' 



N— CH, 



C(=0)CH 3 
C(=S)NH 2 



R 



3a 



R 



3b 



R 



3c 



R 



4a 



R 



4b 



CI 



Co. No. 


% inhibition 




Co. No. 


% inhibition 


1.37 


12 




2.4 


16 


1.39 


31 




2.5 


67 


1.41 


13 




2.6 


81 


1.42 


22 




2.7 


85 


1.43 


5 




2.8 


87 


1.44 


46 




2.9 


21 


1.45 


41 




2.10 


81 


1.46 


33 




2.11 


53 


1.47 


38 




2.12 


37 


1.48 


2 




2.13 


48* 


1.49 


69 




2.14 


37 


1.50 


24 




2.15 


14 


1.53 


95 




2.16 


10 


1.54 


95 




2.17 


23 


1.58 


28 




2.18 


9 


1.61 


72 




2.19 


20 


1.71 


23 




2.20 


31 


2.1 


14 




2.21 


25 


2.2 


22 




2.22 


83 


2.3 


37 




2.23 


47 
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D, Composition pv^mp^o 

The following formulations exemplify typical pharmaceutical compositions suitable for 
system* or topical administration to anima, and human subjects in accordant with £ 

present invention. 

"Active ingredient" (A.I.) as used throughout these examples relates to a compound of 
formula (I) or a pharmaceutical^ acceptable addition salt thereof. 

amnle D, 1 • film-mat^H f a h1» K 

Pxeparation of tablet .core 

A mixture of A.I. ( 1 00 g). lactose (570 g) and starch (200 g) was mixed well and 
> 0 thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and poly vi„ yl . 

pym,hdone (10 „ to about 200 m. of water. The we, powder mixture was sieved'drieo" 
and s.eved agatn. Then there was added macrocrystalline cellulose (100 g) and 
hydrogenated vegetable oil CIS g). The whole was mixed well and compressed into 
tablets, g.vmg 10.000 tablets, each comprising 10 mg of the active mgredient 
i~> boating 

To a solution of methyl cellulose (10 g) in denaturated ethanol (75 ml) there was added a 
solution of ethy! cellulose (5 g ) m dichloromethane ( 1 50 ml). Then there were added 
d.chloromethane (75 ml) and 1,2,3-propanetriol (2.5 ml,. Polyethylene glycol (10 g) was 
molten and dissolved m dtchloromethane (75 ml,. The Utter solution was added tol 
ormer and then there were added magnesium octadecanoate (2.5 g>. polyvinyl-py^l^ 
5 g) and concentrated color suspension (30 m.) and the whole was homogenated The 
tablet cores were coaled with the thus obtained mixture in a coating apparatus. 
Example n ■> ■ -,c. , r p|( . n| 

To a solutton of hydroxypropy, P-cyctodextnne (200 mg, ,„ purified water is added 
- AI (20 mg) wh.le stirring. Hydrochloric acid ,s added until complete dissolution and 
next sodtum hydrox.de is added until pH 6.0. While stirring, glycerol (50 mg) and 
po.ysorbate 60 (35 mg) are added and the mtxture ,s heated to 70°C. The resulting 

H T™, adde f t0 " miXlUrC ° f minera ' 0 " <1Q ° m8) ' ^ m> -8). cetyl 

alcohol (20 mg), glycerol monostearate (20 mg) and sorbate 60 (15 mg) having a 

Tr mU 'r 1 7 °° C WhUe ra ' XmS S ' 0Wly CU0 ""- 8 d ™" » Wo* "°C, the rest 
of the punfied water ad 1 s is added and ,h= mixture ,s mixed to homogenous 
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Claims 

1 . The use of a compound of formula 
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(I) 



a Af-oxide a pharmaceutical^ acceptable addition salt or a stereochemical^ 
isomeric form thereof, wherein : 

p represents an integer being 0, 1, 2, 3 or 4; 
q represents an integer being 0, 1 , 2, 3, 4 or 5; 

R represents hydrogen, C^alkyl, mono-or diic^alkyDaminoCealkyloxy 

oZr'^ khi ^ Q - 7Cyd0alky1 ' «^ ° r W -Stated with mono 
^ or diCCLealkyOammo, Ci. 6 alkyloxy, aryl or Het; 

R represents cyano or a radical of formula -C(=X)- Y-R 5 ; wherein 
X represents O or S; 
^represents O, S, NR 6 or a direct bond; 

R 5 represents hydrogen; Cl . 6 alkyl; C, 7 cycloalkyl; aryl or C,. 6 aDcyl substituted 
wnh^aryl, hydroxy or Het; and where Y is a direct bond, R> may also be halo 

R 6 represents hydrogen, C,. 6 alkyl, d^alkyloxy or arylC, 6 alkyl- 
each R independently represents halo, haloC^alkyl, C M alkyl. hydroxy 

C,- 6 ancy oxy, C^alkylcarbonyloxy, mercapto, C^alkylthio, C 1 _ 6 alky,sulfonyl 

^ l,T yl h * 0C ^^> cyano, nitro. amino 21 I Id 
dKC^alkyOamino or (Ci^alkylcarbonyl)amino- 
each R independently represents halo, haloC^alkyl, C^alkyl, hydroxy 

c!"!a2 T; C ' t^^ 0 ^ 10 ^' merCa P t0 ' Cl-6alkylthio, C^alkylsulfonyl 
d ( t IT"- ha,0Cl -~ lfo ^' ^0, nitro, amino. Zo- and 
di(Ci. 6 alkyl) am ino or (C,. 6 alkylcarbonyl)amino- 

^IZ^To^l " Phenyl SUbSUlUtCd ° ne ' tW ° ° r ^ 

selected from the group comprising halo, Cl . 6 alkyl, C^alkyloxy, haloC, 6 alkvl 

hydroxy mercapto, C, 6 a*ylthio, C, 6 allcylsulfonyl, C , 6 ZlsuLnyloxy ^ 

di tc T ' cyano, ammo, mono- L 

dKCealkyDamino and C^alkylcarbonylamino; and 

^ZZZ^TT* selected from pyrrolyl pyiToli ^ 

umd«olyl. imidazohnyl, pyazolyl. pyrazolinyl, triazolyl, tetrazolyl furanvl 
tetrahydrofurany, thienyl. thiolanyl, dioxolanyl, oxazolyl, o^,^,, 
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thiazolyl. thiazolinyl. isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl 
pynmidinyl. pyrazinyl, pyranyl, pyridazinyl, piperidinyl, piperazinyl, morpholinyl 
thiomorpholinyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl 
isobenzothienyl, benzofuranyl, isobenzofuranyl, benzthiazolyl, benzoxazolyl 
mdolyl, isoindolyl, indolinyl, purinyl, benzimidazolyl, quinolyl, isoquinolyl ' 
cinnohnyl, phtalazinyl, quinazolinyl, quinoxalinyl and thiazolopyridinyl- said 
heterocycles each independently may be substituted with one, two or three 
substnuents selected from hydroxy, mercapto, C^alkyl, C^alkyloxy, cyano 
amino, mtro, mono- or di(C^alkyl)amino, mono- or di(C^alkyl)aminocarbonyl 
mono- or di(aryl)amino, halo, haloC^alkyl, C^alkyloxycarbonyl, aryl, furanyl ' 
thienyl, pyndmyl, piperidinyl, C^alkylcarbonylpiperidinyl and Ci^alkyl 
substituted with hydroxy, C^alkyloxy, aryl, piperidinyl, amino, mono- or 
di(Ci_4alkyl)amino or C 3 . 7 cycloalkyl; 

in the manufacture of a medicament useful for treating eosinophil-dependent 
inflammatory diseases. 

The use of a compound according to claim 1 wherein the eosinophil-dependent 
inflammatory disease is bronchial asthma. 

The use of a compound according to claim 1 wherein the eosinophil-dependent 
inflammatory disease is atopic dermatitis. 

The use of a compound according to claim 1 wherein the eosinophil-dependent 
inflammatory disease is allergic rhinitis. 

The use of a compound according to claim 1 wherein the eosinophil-dependent 
inflammatory disease is aUergic conjunctivitis. 

The use of a compound according to any one of claims 1 to 5 wherein the 
6-azauracil moiety is in the para position relative to the central chiral carbon atom- 
P is 1 or 2 and one R 3 substituent is chloro positioned ortho relative to the central ' 
chiral carbon atom; q is 1 or 2 and one R 4 substituent is chloro in the 4 position. 
A compound of formula 
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10 




(n 



a Af-oxide, a phannaceuticaUy acceptable addition salt or a stereochemical^ 
isomeric form thereof, wherein p. q, R 1 , R 2 , R 3 and R 4 are as defined in claim 1 
provided that die following conditions apply to the variables R 3a , R 3b , r* r<* r « 
R , R and R 2 in the compounds with general structure : 




a) if R , R are chloro; R 4a is 4-chloro; and R 1 , R 3 «, R< b and R* are hydrogen- then 

" 0th£r ^ "^ocarbonyl, carboxyl. chlorocarbonyl, 1-piperidinylcarbonyl 
methoxycarbonyl, methylaminocarbonyl, 1-pyrrolidinylcarbonyl, 4-methyI- 1- ' 
piperazmylcarbonyl, methylcarbonyl, NH 2 -C(=S)-, phenylcarbonyl; and 

b) rfR is chloro; R 4a is 4-chloro; and R>, R 3b , r* r * ^ R <c ^ & ^ 

15 0th6r amin °carbonyl, carboxyl, NH 2 -C(=S)-, chlorocarbonyl, methyl- 

ammocarbonyU^methylcarbonyl-l-piperazinyDcarbonyU^phenylmethyl-l- 
piperazinyl)carbonyl or methyloxycarbonyl; and 

c) if the combination of R' , R 3a R 3b R 3c r*» R 4b . d4c . . , „ 

^ , iv , , k , k , k and R is one of the following : 



_r| 


R 3a 


R 3h 


R 3c 


R 4a 


4-chlorophenyl 


CI 


H 


H 


H 


1 -propyl 


CI 


H 


H 


H 


1 -butyl 


CI 


H 


H 


H 


CH 3 


CI 


H 


H 


H 


CH 3 


H 


H 


H 


H 


CH 3 


H 


CI 


H 


H 


CH 3 


CF 3 


H 


H 


H 


CH 3 


CI 


H 


H 


3-CF 3 


CH 3 


CI 


CI 


H 


H 


CH 3 


CI 


CH 3 


H 


H 


CH 3 


F 


H 


H 


H 


H 


CI 


CH 3 


H 


H 


H 


CI 


H 


H 


H 



R 4b 
4-C1 
4-C1 
4-C1 
4-C1 
4-H 
4-F 
4-C1 
4-C1 
4-C1 
4-C1 
4-F 
4-C1 
4-F 



R 4 * 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
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then R is other than cyano. 



10 



8. A compound as claimed in claim 7 wherein R 2 is cyano or a radical of formula 
-C(-X)-Y-R wherein R 5 is hydrogen, C,. 6 alkyl or aryl while Y is O, S or NR 6 
wherein R is hydrogen or C^alkyloxy; or R 5 is aryl, Cealkyl, halo, Het or 
C,. 6 alkyl substituted with aryl while Y is a direct bond. 

9. A compound as claimed in claim 7 or 8 wherein R 3 and R 4 each independently are 
halo, haloC^alkyl, hydroxy, C, 6 alkyl, C, 6 alkyloxy, C.alkylcarbonyloxy or aryl. 
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10. A compound as claimed in any one of claims 7 to 9 wherein the 6-azauracil moietv 
»«*e para position relative to me central chiral carbon atom; pis , o^Zl 
R subsutuent is chloro positioned ortho relative to the central chiral carbon atom- a 
5 is 1 or 2 and one R substituent is chloro in the 4 Q 



10 



20 



position. 



1 1. A compound as claimed in claim 7 wherein R' is a radical of formula -C(-X) Y R s 
wherein Y is a direct bond and R 5 is Het. 

12. A compound as claimed in claim 7 wherein R' is mono-or di(C^allcyl)amino 
C^alkyloxy, mercapto, C^alkyltruo or Cl . 6 alk y l substituted with mono-or 
di(Ci. 6 alkyl)amino, Ci. 6 alkyloxy or Het. 

13. A process for preparing a compound of formula (F ) as claimed in claim 7 
15 chararte.ri^ H h y 

a) cyclizing an intermediate of formula (II) and eliminating the group E from the 
thus obtained dione of formula (III); 

/ l\ I / o cychzation /= =\ P 

I T V L R " N NH 



"eh 

(ID /TTT\ 

(ID) 

b)ehminating the group P in the intermediates of formula (IV); 





elimination 

(I') 



(IV) 



O convening the function of an ^termediate of formula (V) into a suitable 
leavmg group W such as, for example, a halogen or a sulfonyloxy group and 

TZTZZr* 1 * said Ieavins 8roup w m the thus ^Lldtte 

of formula (VI) mto a nitrile function; thus forming a compound of formula (I'- 



PNSDOCID- <WO .990250441 t % 
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d'-a) 



d) reacting the group in an intermediate of formula (VII) with a suitable reagent 
ther e of Cyan0methyl)SUlf ° nyl] " 4 " methylbenZene ° f a fUnCti ° nal d -vative 




(VII) 




(I'-a-l) 



e) converting compounds of formula (I') into each other following art-known 
ransformations, and further, if desired, converting the compounds of formula 
a ). two a therapeutically active non-toxic acid addition salt by treatment with 

^ZZL^T**' acllve non ' toxic base addition salt by 

with a base, or conversely, converting the acid addition salt form into the free 
base by treatment with alkali, or converting the base addition salt mto the free 
acid by treatment with acid; and, if desired, preparing stereochemical^ 
isomeric forms or //-oxide forms thereof. 

A composition comprising a pharmaceutical acceptable carrier and, as active 
ingredient, a therapeutically effective amount of a compound as claimed in claim 

20 A i^°T:r mPriSmS a Pharm ™^ earner and, as active 

defined in ^ ° f * C ° mp ° Und of f ^ula (I) as 

defined in claim 1 together with instructions for the use thereof for the treatment 
of an eosinophil-dependent inflammatory disease 



15 14, 
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16. A compound as claimed in claim 1 1 or 12 for use as a medicine. 

17. A process of marking a receptor comprising the steps of 

a) radiolabelling a compound as defined in claim 1- 

b) administering said radiolabeled compound to biological material, 

c) detecting the emissions from the radiolabeled compound. 

1 8. A process of imaging an organ, cjmi2 ^ administering a sufficient 
amount of a radiolabelled compound of formula m in , sunic ™ 

^ ^ cmissions fro p ra the jn: i;:r opna,e composiaon 
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